Over the past few years, policies of education and training in the secondary and tertiary sectors have been heavily influenced by the view that the introduction of new technologies has alrered the nature of the labour market. Hence, workers in the future will need higher skills (Haines and Callister 1989), more access to ongoing education and training (CatheiWood 1985) and a more flexible and adaptable approach to work .
position at a conference on Human Resources Development in Singapore. On behalf of the Ministry of Education she presented a paper ẽntitled Education in New Zealand: a response to the new environment.
Beyond the immediate policy community, the Employers' Federation, the Manufacturers' Federation, the New Zealand Business Roundtable and the NZCfU are amongst the diverse groups on record as supporting the claims about labour market and technological change, and their implications for education.
In viẽw of this unusual amount of consensus over a policy direction (which has international and well as national support), it is not surprising that both Labour and National Governments have supponed the need tor skills development, sttessing further education and training, skill acquisition amongst the low-skilled and unemployed, and more years of schooling for young people. The education policy document released with the 1991 budget, Investing i.n People: Our Greatest Asset (Smith, 1991) , for example, states that:
The New Zealand education system i.; renowned for significant educational developments, but it has so far failed to produce sufficient ~ple widl the advanced levels of skills and knowledge demanded by the highly competitive, high-technology marlcet place in which New Zealand must prosper (p. 3).
The purpose of this paper is to examine the arguments behind the view that Aotearoa is undergoing a fundamental change in the structure of the labour market and work practices, which has specific and major implications for education and training. Despite the wẽight of opinion cited above, we wish to argue that there is little evidence to support the view that technological change is having, or will have, the dramatic effects claimed for it.
In the frrst section of this paper we will examine in more detail the claims that underpin this position. Wẽ will use two documents. The frrst is Macpherson's paper, written for the Ministry of Education, which examines the educational implications, and the second, Tomorrow's Skills (Haines and Callister 1989, revised by Callister 1990 ) which focuses more centrally on labour market issues. The second section uses infot marion on education, unemployment and the labour market to examine the evidence available on the cu11ent effects of tẽchnological , change. It will be argued that the changes for which evidence is available are due · more to specific social, ẽconomic and political factors than to long tet xn structural change arising from new technologies.
Despitẽ a lack of evidence of structural changes in the workforce, ir is clear that the acceptance of this viewpoint by such a wide range of powerful groups has significant political effects, particularly on the education system. When school budgets are falling, and senior classes are overllowing with reluctant returners unable to fmd work in a declining economy, pressure is being placed on teachers to mould the new flexible, adaptable and technologically literate worker envisaged by the policy makẽrs. Schools are always vulnerable to the charge that they are not responding adequately to social or economic change, and particularly so when the whole welfare state, including the ẽducation system, is under attack (Tfeasury 1987 (Tfeasury , 1990 Sexton 1990 One inlpoilant effect which she identifies is that this te-orpnisation of walk does not just apply to individual jobs, but also to the structu1e of cqanisations. Chanps in the structure of specific jobs , and aR pmticated upon, major cbanps in the system of production: w01ker · plays a major pan in the achieY t of both productivity increases and on-the-job innovation. Wmkers am in pneral organised into teams or semi-autonomous work-poops lelpODiible for producing · (ibid p. 12).
In the approach follo• ed by the existing of production is nan+ed 'Fordist', and c · by tbe involvenent of wmkers in only pan of the production process. The ~e~ult is workplaces, 1epctidve work and little control on the 'shop floor'. In coniiUt, the 'post-Fordist' of work is seen as non-bierarcbical, with workas in control of the whole production process and labour skills integrated with 'cognitive' skills.
MacPherson (1990 pp 13-14) claims that in the workforce of the future there will be fewer jobs available for low skilled and inexperienced workers; an increase in the demand for skilled and adaptable workers; an increase in pan-time and casual labour; a decline in 'career' opponunities; an increase in the participation of older women; a need for constant retraining. She also notes that ''in the immediate future the numbers of long-tetin unemployed will continue to grow, fanned by the higher skill requirements of the new work environment''.
Not surprisingly, this shift is seen as having major implications for education and training in Aotearoa : "the personal qualities and social and cognitive skills required by new technologies bring the domains of education and work , closer together" (ibid p. 15). This has implications for secondary and tertiary education. Students should be exposed to more cooperative and team work in schools. Assessment should be achievement-based, stressing cognitive skills and understanding of the subject matter rather than mere repetition of taught material. Technology should be integrated into the core curriculum. There should be increased options at the senior school level "to cater for the differing destinations of students" (ibid p. 16). Increased participation in the senior school and in tertiary institutions is necessary to develop the new cognitive skills needed for the new workforce (these points are a summary of MacPherson's arguments, 1990 pp 15-17).
The Planning Council position
The Planning Council position has been clearly spelled out in Haines and Callister ( 1989) , and its revised edition ) which was apparently written in order to close the most obvious gaps in the original documen~ and to add a long section on the educational implications of the fmdings.
Tomorrow' s Skills (1990) plays upon the title of the government policy document, Tomorrow's Schools (1988) . In the introduction to the Planning Council document, Hugh Fletcher writes: "Tomorrow's Schools has a vital role to play in ensuring that the new entrants into the workforce bring with them a high level of skills ... Tomorrow's Skills ... shows the need to upgrade skills across the whole economy".
The document begins with a bow to the 'new economy', to which schools should relate by producing people with "the most appropria~e skills" (p.l). While conceding that "predicting the future is becoming incteasingly difficult", the writer goes on to suggest that by 2088, 65 percent of the volume of our international trade will be gained from 'services' (tourism, education, health, transport, fmance etc). This will require a "highly skilled, highly creative, , motivated and adaptable workforce" (p.3). And this will, of course, rẽquire more interaction between business and education. The document goes on to suggest that there is occurring a shift from manual jobs to non-manual jobs, a distinction which it agrees is "one of degree rather than one of kind". 'Infograms' are then presented to show that between 1976 and 1986, the proportion of non-manual workers increased in all sectors. Overall, manual decrẽased and non-manual increased by 1 Oo/o. This trend is projected into the future, the projection being based on "Planning Council economic forecasts plus an element of guessing" (p. 10). By 1997, it is ẽstimatecL two thiids of jobs will be non manual.
The analysis is then related to education. This section begins with a significant admission:
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The move to non manual and service sector work is relatively easy to document. Less easy, but of more direct relevance to Tomo"ow' s Schools. is the increasing skill requirements of the new economy. (p. 11.) Nevertheless, they try by indicating that the fastest growing jobs ~e those which ' "either require, or substantially benefit from, higher levels of education" (p. 11 ). Unfortunately, however, New Zealand falls behind other nations "in the provision of a solid base of skills for the majority of the workforce" (p. 16). This is 'proved' not by an analysis of our skills or theirs but by an 'infogxam' on participation rates in various countries at ages 16-24. New Zealand is low by international standards.
The conclusion is obvious: "Our current worldorce is ill-equipped for the challenges of the new economy." (p. 17.) Analysis of the labour market/education nexus Central to both the docurnents is the Planning Council project of analysis of the labour market and work trends. Two documents have been important in shaping the kinds of arguments outlined above. The first is Prospects: Economic and Sectoral Trends to 1997 (National Sectoral Programme, 1988) , which has provided the basis for the belief in an increasing trend towards employment in the service sector. The second is Work Today (Haines, 1989) , a broad ranging review of the labour market, underpinned by arguments of technological change and new structures within the workforce. The arguments in both documents are based~ on the employment forecasts developed by the Prospects authors. They also rely heavily on a certain definition of the service sector, and of 'skills', in order to reach their conclusions. Before examining the educational implications drawn by both MacPherson and Callister, we need to look more closely at the basic assumptions made in the works on which they are based.
Underpinning all the arguments in these documents is the issue of sauctural change in the composition of the workforce, away from production and towards services. In both Canister ( 1990) and MacPherson ( 1990) the 'service' sector is defined as all areas of work ex, cluding primary and secondary prcxiuction; i.e. all those areas which do not involve the actual production of goods, · whether ' they be raw materials or finished goods. The growth of the service sector is outlined in Callister (1990 pp. 6-8) and Haines (1989 pp. 17-19) . Both demonstrate a trend towards an increase in the service sector throughout the century and predict an acceleration of this trend over the next decade. However, just three years after they were made, the employment torecasts in Prospects (National Sectoral Progtamme 1988) seem impossibly optimistic. In on:ler to achieve the employment level forec-ast by this document the economy "will need to grow, on av, erage, by 3.25% a year (between 1989 and 1992)" (Haines 1989 p. 14) . Giv, en the deepening recession of the past two years, such ~owth is impossible. Thus Haines (1989) , and MacPherson (1990) are all basing their claims on forecasts · which have proved to be inaccurate even in the short tei tn.
Nevertheless the trend ' towards an increase in the service sector seems clear. Callister shows (1990 p. 7) that berween the years 1984 and 1989 there were significant declines in the primary and manufacturing sectors, but a sharp increase in the numbers of people employed in the seiVice sector. However, before taking this as evidence of the structural ef~ects of technological , change, or a move to the 'new' economy, a number of questions need to be answered: To what extent are these changes due to specific economic conditions and Liz Gordon and Ivan Snoo' k government policies, rather than long teim structural change? Do the new jobs in the service sector confonn to the descriptions of the ' 'new' economy offered by Perhaps the best explanation for the growth in the service sector betwẽen 1984 and 1989 is a mixture of economic circumstances and government policies. Until 1987 Aotearoa experienced an economic boom, fmanced by unprecedented profits from the inflated share market and driven by equally high lẽvels of business confidence. The finance, construction and tourism industries, in particular, grew very fast. However, the share market crash put an end to these speculative ventures, beginning a recession in the service sector which is still deepening. The continuing decline of the retail sector is a good example of the trend. The other explanation for the growth in the service sector during this period is government policy, and in particular the deregulation of the business sector. Ne· w services arising from deregulation include a new domestic airline, many new banks, private providers taking over from the public sector, and so on. Similarly, the downturn in fauning and manufacturing industries was a direct result of government policy.. The economic and fiscal position of 1991 is causing a further decline in employment, and much of that decline is likely to be felt in the service sector, including retail and wholesale trade, state services (such as recent cuts in the Depatnnent of Social Welfare and the Ministry of Education, and the reduction of about 1000 teacher places in 1992) and the hotel and restaurant trade. The case for an inevitable increase in the service sector, at least for the foreseeable future, has not been proved.
Moreover, the way the service sector has been defmed by the Planning Council (and MacPherson), as all industry areas not directly involved in production, is not useful when trying to examine the effects and implications of technological change. There are huge weas within the service sector which are likely to be only minimally affected by the technological revolution, such as driving, cleaning, community and social services, most manual work and the hotel industry. Other areas, such as clerical work and most management positions will be affected inasmuch as they will use computers as tools, but these simp I y replace other tools and may not fundamentally alter the nature of the job. In a third category, some members of the industry will change their work practices radically, others hardly at all, for example teaching, nursing and the wholesale and retail trades. Moreover, the nature of the changes, and their effects, will not be the same within or across industry areas. Given this differentiation it is hard to see how the claims for the 'new' economy can be sustained.
Many of these jobs have hardly changed at all. Most, anyway, have never worked on 'Fordist' production line principles, although cenainly most have been, and continue to be, organised hierarchically.
Similarly, social changes may have led to the decline of some kinds of work (building, agriculture, manufacture) and the growth of others (hairdressing, tourism and catering). There is littlẽ or no evidence that this is in any way due to new technologies nor that the workers in the growth areas need more training than those in the declining ones. Similar points can be made about the ' 'manual'/'non-manual' distinction which is so crucial to the educational argument. The Planning Council itself admits that the distinction is 'one of degree rather than one of kind.' Some of their own examples are very interesting helie. Among manual workers are plumbers, carpenters, and farmers. Among non-manual workers are salẽs people, cooks and hainiressers. The Council surely would not want to hold that plumbing and Cai]>Cntry are 'less skilled' than cooking or hairdressing or that the salẽs person is required to think more broadly or deeply than the fanner.
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All in all, the documents reviewed fail to adequately define the 'new economy' or the kinds of wo~ers it requires. They imply but never demonstrate that service industries will require higher levels of skill than the primary and manufacturing sectors did or that non-manual jobs (as defmed) will need more knowledgeable workers than many of the manual jobs (as defined) which they will supersede.
Technology has transfotmed cenain industries (printing, banking, computing, etc) . It has contributed to various degrees of change in other industries. There is little or no evidence that the service sector as a whole is being transformed by new technologies, or that the workers in this sector are collectively in need of funher education or training in technological and cognitive skills.
A recent American study is relevant here. Hertz (1991) found that in the U.S. during a period of rap. id employmem growth (1985) (1986) (1987) (1988) (1989) 4.3 million persons were displaced from jobs. While nearly all service-producing industries grew during these years (in line with New Zealand data). about 48' % of displaced workers had held jobs in service industries (p.4). The severity was explained in large pan by 'the severe solvency problem of some banks and savings and loan institutions' (p.5). The point is that unemployment feeds off economic conditions rather than off levels of skill.
Educational implications
There are a number of serious problems facing the ẽducation system in trying to respond to the demands for the 'new' worker. We will examine briefly schooling and 'skills' and the disjuncture between the claims made and the reality; and the unemployment issue particularly in texms of the relationship between the outcomes of schooling (credentials) and work.
Schooling and skills
There is a major confusion about the meaning of the term 'skill' which complicates the argument and allows proponents of the position we are examining to move imperceptibly from one meaning to another. On an ordinary readjng of the tenn, 'skills . , refer to quite specific abilities such as the ability to ski, type, use the computer, repair a motor ẽngine, remove an appendix, or design a bridge. At least pan of the time proponents adopt this concept and argue that schools must be more sensitive to the needs for such skills. The problems with this vie· w are that 1.
it is never made clear which skills are needed and how they can be provided, and 2.
the skills needed seem ever changing and unpredictable and hence schools are being asked to keep changing 'tO meet vague and ephemeral demands. So, perhaps realizing this, skills are often defined more broadly: thus If we are using the broad concept, it is far from clear that more schooling means more 'skills' (an assumption of those who compare our retention rates unfavourably with those of other countries), or that therẽ is any need at all for 'more input into curriculum from the business world' (Callister p.21) .
Educationalists do have a lot to learn about higher cognitive abilities (skills, if you will). It is unlikẽly that the world of business has much to teac~ them. It is worth noting that one of the most imponant cognitive 'skills' is that of refusing to take anything for granted. The timid educational establishment has not found this congenial. It is doubtful if the world of business would be any more sympathetic, since such 'skills' might totally destroy the world of advertising, marketing, and public relations.
Schooling and .unemployment
There is a major disjuncture between the demands on schools to prepare workers for the 'ne· w' economy, and the reality of high levels of unemployment in the existing ẽconomy. Many young people stay at school because they have nowhere · else to go. Schools are forced to . respon~ and are right to respond, to the reality of the worsening employment situation rather than to distant and esoteric . claims tor 'new' skills in the 'new' economy. Teachers have a more direct and realistic appreciation of the current labour market than policy-· makers, and not surprisingly have little sympathy for arguments that they should be educating young people for a future economy that lacks definition and seems unattainable.
MacPherson states baldly that incxeased unemployment is being caused by the higher skill requirements of jobs and, presumably, the lack of skills amongst job seekers (1990 p. 14) . This has been a familiar political position in Aotearoa over the past few years, one which has become increasingly difficult to sustain as the economy worsens. However, no examples are given by either author of jobs that cannot be filled because of a lack of skilled staff, and there has never been a serious study claiming significant numbers of such jobs. Also, both authors argue for the development of cenain generic skills, which would not assist in filling vacancies for the kind of highly specific technical positions that are likely to be unable to attract suitable applicants . .
On the other hand, there is evidence to suggest that length of schooling is not well corrẽlated with employment prospects (see Snook 1989) . Contrary to what is often suggested, the incidence of unemployment among the highly schooled (or skilled?) is not significantly different from that among the unskilled.
It is, of course. , true that credentials are increasingly being used to screen job applicants. Thus it should be the case (in a sense, must be the case) that the more credentialed one is, the better chance she has of employment. Whether her knowledge (or skill) is any more developed is ilxelevant. It is, then, quite surprising that despite credential inflation the unemployment rates of the · well ctecentialed are so little difterent from that of the poorly cxedentialẽd. This suggests that the claim about our 'skills deficit' is purely gratuitous. This point is reinforced by the work of Thompson (1985) who found that the qualification level required for a selection of clerical jobs varied with market conditions: when the markẽt slackene~ the required qualification level increased; when the market tightened, the qualifi, cation level decreased. That is to say, the qualification was being used purely as Arguments have traded on popular prejudice (schools are not fully doing their job), vague defmitions (e.g. manual and non-manual jobs), unsubstantiated beliefs (eg. about the changing economy) and poorly analysed data on schools and unemployment.
Why, then, are these views so dominant and their proponents so persistent?
The politics of technolo, gical change
The importance of the ar, guments for technological change and the development of the new economy does not lie in the accuracy of the analysis of the present needs of the workforce or the prediction about the shape of tbe workforce in the future. What underpins these arguu cnts is a fundamental debate about the nanme of our society -the distribution of wealth and power, the social relationships between groups (eg. workers and management), and the kind of society we would ~e in the futme.
When applied to ẽducation it suggests that the curriculum is outmoded and needs to be updated. There is a need for greater involvement of business people in schools and closer links made between ' the school and the world of work. All of these points have been controversial in educational theory since the beginning of organised schooling. Those who talk about technological change, skill, deficits and (recently) competitive advantage are using these ideas to support one view of education.
A basic weakness in all future planning of human resoUJCes, especially in relation to education, is that decisions of human beings are themselves influential in future developments. The answer to the question 'how should we educate our young people?' cannot be derived from 'predictions' for the answer to it will affect those very predictions. To take an extreme example: if we were to decide as a nation to educate the next generation on egalitarian principles (and were to be successful) the future would be very different from that envisaged by those of a difierent political persuasion. Our point here is not to advocate such a strategy but to stress that in human affairs we are not passiv.e 'end products' of technological change but active participants in that change. The future, at least to some extent, is in our hands. It is hard to escape the conclusion ' that when the Treasury or the Roundtable 'predict, our future they are telling us that the future is (or should be) in their hands.
What is urgently needed is wide debate, not about tendentious ẽmpirical claims, but about the kind of society New Zealanders want and the kind of ẽducation system needed to achieve it
